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TECHNICAL NOTES:

A DIRECT, APPROXIMATE SOLUTION TO THE MODIFIED GREEN-AMPT INFILTRATION EQUATION p. Srivastava, T. A. Costello, D. R. Edwards
ABSTRACT. Accurately predicting the rainfall-runoff process is of vital importance for water quality models as well as for correct design of various types of hydraulic structures. This article presents a method of describing the cumulative infiltration process as an explicit function of time using an approximation to the modified Green-Ampt equation given by Mein and Larson (1971) , The resulting equation is helpful in predicting cumulative infiltration and therefore infiltration capacity for computer simulation models. The proposed method takes about 50% less time than the usual iterative technique for the same degree of accuracy. The maximum error due to approximation was 1 % and generally the error was much less, making this solution acceptable for most practical problems. Keywords. Infiltration, Numerical methods, Modeling. P redicting the rainfall-runoff process accurately is an intriguing problem that has been studied by researchers in hydrologic science for several decades. Rainfall may infiltrate, runoff, or evaporate, depending on the soil properties, rainfall intensity, rainfall duration and a number of other factors. For the continental United States, approximately 30% of the total precipitation becomes streamflow, which implies that nearly 70% of the annual precipitation infiltrates (Mein and Larson, 1971 
. Multiple linear regression analysis was performed in which the dependent variable was ln(F/MSav) and independent variables were ln((t)) and [ln(<|))]2, to fit the constants a, p, and 5 for three subranges of ^. Several break-points between adjacent subranges of <| )
were tested and those that gave the best fit were chosen.
RESULTS AND DISCUSSION
The fitted values of a, p, and 6 for three subranges of <t ) are presented in table 1. The fit was excellent with R2 > 0.99 for each subrange. The function is continuous at the intersection of two subranges (i.e., the function value is equal when approached from either the left or right of an intersection point). Figure 2 shows the actual and predicted 3) and accuracy (fig. 4) of the estimates of F were determined for several values of Q. Accuracy was measured as the root mean squared error (RMSE) between the estimate of F at each time step (using the selected value of Q) and the associated true value of F. The true value of F was defined as the value found using an arbitrarily small value of Q (10-^) which was assumed to produce negligible 
